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The Federal Communications Commission’s (FCC) Notice of Proposed Rulemaking
(NPRM) in this proceeding “seek[s] objective data and other evidence reflecting the state of

"L | have addressed this issue and other issues in two

broadband deployment and availability.
recently published articles that analyzed trends in the availability of competitive broadband
alternatives.” Attachment A updates the analysis in the published articles to include the FCC’s
most recent (June 2016) fixed broadband deployment and comments on Dr. David Evans’ report
(submitted with the Comments of INCOMPAS) alleging a lack of competition for wired Internet
access services. My updated analysis corroborates the conclusion in my previous articles that the
apparent insufficiencies in competitive alternatives the FCC had used to justify increased
regulation have been ameliorated in fairly short order by new offerings by multiple Internet
service providers, thus rendering ex ante rules based on common carrier regulation superfluous,
at best, and counterproductive to competition and innovation, at worst. My qualifications are

described in Attachment B: my resume.

Timothy J. Tardiff
October 6, 2017

! Federal Communications Commission, Inquiry Concerning the Deployment of Advanced Telecommunications
Capability to All Americans in a Reasonable and Timely Fashion, GN Docket No. 17-199, Thirteenth Section 706
Report Notice of Inquiry, August 8, 2017, available at https://apps.fcc.gov/edocs_public/attachmatch/FCC-17-
109A1.pdf.

2 Timothy J. Tardiff, “Economic Evaluation of the Factual Basis for the FCC’s Open Internet Order,” Criterion
Journal on Innovation, Vol. 1, 2016, pp. 479-495, available at https://www.criterioninnovation.com/articles/tardiff-
fcc-open-internet-order.pdf and Timothy J. Tardiff, “Net Neutrality: Economic Evaluation of Market
Developments,” Journal of Competition Law & Economics, Vol. 11, No. 3, 2015, pp. 701-725, available at
http://aacg.com/empirical-evidence-on-justification-for-net-neutrality/.
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Progress in the Provision of and Competition for Wired Broadband Services:
Implications for the Federal Communications Commission’s Broadband
Progress Report

Timothy J. Tardiff
Advanced Analytical Consulting Group
timtardiff@aacg.com
(617) 827-4043

October 2017

Introduction

The Comments from INCOMPAS in this proceeding included a report by Dr. David Evans.® In
this report, Dr. Evans calculated the proportions of the population living in census blocks with
varying numbers of Internet access services providers as of June 2016. Dr. Evans relied on these
calculations, as well as the FCC’s earlier commentary on broadband availability? to conclude
that there is a lack of competition among Internet access service providers.® However, even
though Dr. Evans alludes to earlier FCC results (based on observations from periods prior to
June 2016), he neither presents these data nor comments on the development of competition
since those earlier periods. In this paper, | compare the most recently available broadband
availability data with data from earlier periods in order to provide information on the progress of
broadband deployment, which is a fundamental objective of this proceeding: “In response to this
Inquiry, we seek objective data and other evidence reflecting the state of broadband deployment
and availability.””

! David S. Evans, “Economic Findings Concerning the State of Competition for Wired Broadband Provision to U.S.
Households and Edge Providers,” Exhibit A to Comments of INCOMPAS in this proceeding. Available at
https://ecfsapi.fcc.gov/file/1092159216686/FINAL%20706%20Comments%20with%20Evans%20Paper%20Attach
ment%209.21.17.pdf (“Evans Report”).

2 Federal Communications Commission, Inquiry Concerning the Deployment of Advanced Telecommunications
Capability to All Americans in a Reasonable and Timely Fashion, and Possible Steps to Accelerate Such
Deployment Pursuant to Section 706 of the Telecommunications Act of 1996, as Amended by the Broadband Data
Improvement Act, GN Docket No. 15-191, 2016 Broadband Progress Report, January 29, 2016 , available at
https://apps.fcc.gov/edocs public/attachmatch/FCC-16-6A1.pdf and Federal Communications Commission,
Preserving the Open Internet, GN Docket No. 09-191, Broadband Industry Practices, GN Docket No. 09-191,
Report and Order, December 23, 2010, available at https://apps.fcc.gov/edocs_public/attachmatch/FCC-10-
201A1 Rcd.pdf (2010 Open Internet Order™).

¥ Evans Report. p. 64.

* Federal Communications Commission, Inquiry Concerning the Deployment of Advanced Telecommunications
Capability to All Americans in a Reasonable and Timely Fashion, GN Docket No. 17-199, Thirteenth Section 706
Report Notice of Inquiry, August 8, 2017, available at https://apps.fcc.gov/edocs_public/attachmatch/FCC-17-

109A1.pdf.
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Growth in Broadband Competition

Dr. Evans presents his calculations on broadband availability as of June 2016. He reports that
“[t]hese figures are generally consistent with findings the FCC has reached using earlier and
similar data.”® Dr. Evans’ figures and the FCC findings that he represents as comparable appear
in Table 1.°

Table 1: June 2016 Broadband Development Compared to Earlier Years

@ O] ©) (4)
2016 Broadband 2010 Open Internet 2010 Open Internet
Evans
Progress Report Order Order
Number of Providers
3 or more 22.5% 38% 28% 2%
2 40.8% 48% 20%
1 29.7% 51% 21% 58%
0 7.0% 10% 3% 21%
Service Date June 2016 December 2014 December 2009 December 2009
25 Mbps 25 Mbps 3 Mbps 10 Mbps
Speed downstream/3 Mbps  downstreanV3 Mbps  downstream/0.768  downstream/1.5 Mbps
upstream upstream Mbps upstream upstream
Granularity Block Block Tract Tract
E%ng;:;z or Population Population Household Household
Sources:
Column (1): Evans Report, p. 11, Table 2.
Column (2): 2016 Broadband Progress Report, p. 38, Table 6.
Columns (3) and (4): Internet Access Services Report as of December 31, 2009, Figure 3(a).
Note: The 2016 Broadband Progress Report used a “more than one provider” category.

® Evans Report, p. 11, referring to the results presented in Table 2 on that page.

® Dr. Evans cites paragraph 32 of the 2010 Open Internet Order. The data described in that paragraph are from
Federal Communications Commission, “Internet Access Services: Status as of December 31, 2009, December 2010,
available at https://apps.fcc.gov/edocs_public/attachmatch/DOC-303405A1.pdf.
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The four columns of the table compare Dr. Evans’ results (Column 1) with earlier results in the
FCC’s documents (Columns 2 through 4). Each column reports the proportions of the
population (or households) living in census areas (blocks or tracts) with three or more, two, one,
or no providers of Internet access at a particular speed level. For example, Dr. Evans reports that
as of June 2016, 22.5 percent of the population lived in census blocks with 3 or more providers
offering Internet access at speeds of at least 25 Mbps downstream and 3 Mbps upstream, 40.8
percent lived in census blocks with two providers, 29.7 percent lived in census blocks with one
provider, and 7.0 percent lived in census blocks with no providers. Dr. Evans’ calculations used
the FCCs Form 477 data and US census data.’

The second column has the same interpretation as the first column, except with a service period
eighteen months earlier. Comparison of these columns reveals substantial growth in the
availability of alternative providers between the end of 2014 and the middle of 2016. For
example, the proportion of the population living in census blocks with two or more alternatives
increased by more than 25 percentage points from 38 percent to 63.3 percent.® The progress in
broadband deployment revealed by this comparison suggests that Dr. Evans’ “snapshot” of the
extent of broadband competition will likely be out-of-date in fairly short order by new offerings
by multiple Internet service providers.

Comparisons with the FCC’s observations in the 2010 Open Internet Order are even more
revealing. While there may be a superficial similarity in the proportions listed in the first column
and the third column—~broadband availability as of the end of 2009 at 3 Mbps downstream/0.768
Mbps upstream (which approximated the then-current broadband standard of 4 Mbps
downstream/1 Mbps upstream), there are major measurement differences that render such
comparisons uninformative or misleading.® In addition to the slower speeds measured earlier, the
older proportions were percentages of households living in census tracts with a given number of
alternative providers, e.g., as of the end of 2009, 28 percent of households lived in census tracts
in which three providers offered service somewhere in their tract (but not necessarily in each
block). Indeed, the combination of (1) the faster speed level reported by Dr. Evans and (2) the
more stringent census block measurement indicate that there have been substantial progress in
broadband deployment.

"My comments in the Restoring Internet Freedom proceeding used Form 477 and US census data to report
proportions of households living in census blocks with 3 or more, two, one, or no providers. My results were within
one percentage point of Dr. Evans’. Since the average number of persons per household varies across census blocks,
such small differences are not surprising. Comments of Dr. Timothy J. Tardiff, WC Docket No. 17-108, July 17,
2017, Attachment A, p. 4, Table 2, last column, available at
https://ecfsapi.fcc.gov/file/1071781600866/Tardiff%20Comments%2017-108.pdf.

® The 2016 Broadband Progress Report used a “more than one provider” category.

® For biannual service dates from December 2009 through December 2013, the FCC’s Internet Access Services
Reports consistently measured broadband availability the same way as measured in the last two columns of Table 1.
In addition to the two speed levels in those columns, the reports also provided availability at the 3 Mbps
downstream/0.2 Mbps upstream and 6 Mbps downstream/1.5 Mbps upstream levels. Starting with the December
2014 service period (there was no report for June 2014), the measurement of broadband availability in the Internet

3
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This progress can be seen by tracing the development of fixed-location broadband availability at
the highest reported speed level in the Internet Access Services Reports through service periods
to the end of 2013. Table 2 reports these results. In addition to repeating the last column of
Table 1, it shows results for service periods ending December 2012°—which informed the
Notice of Proposed Rulemaking that culminated in the 2015 Open Internet Order, the end of
2013 —the service period immediately following, and the service period ending June 20186.
Unlike those in Table 1, the definitions in Table 2 are uniform and the figures thus directly
comparable.

Table 2: Broadband Deployment: 10 Mbps Downstream/1.5 Mbps Upstream

@ ) ©)) 4)
December 2009 December 2012 December 2013 June 2016
Number of Providers
3 or more 2.0% 33% 65% 98.8%
2 20.0% 37% 29% 1.1%
1 58.0% 28% 5% 0.1%
0 21.0% 2% 1%

Sources:

Column (1): Internet Access Services Report as of December 31, 2009, Figure 3(a).
Column (2): Internet Access Services Report as of December 31, 2012, Figure 5(a).
Column (3): Internet Access Services Report as of December 31, 2013, Figure 5(a).
Column (4): AACG calculation, based on Form 477 and US Census Data.

Table 2 reveals substantial growth in the number of alternative providers subsequent to the
FCC’s commentary on broadband competition in the 2010 Open Internet Order. That Order
relied on data from December 2009 that showed that four-fifths households lived in census tracts
with no choice among providers (zero or one provider), while only two percent lived in census
tracts with three or more providers. Although Table 2 indicates that there had been substantial
progress, the FCC appeared less than enthusiastic about the amount of competition when it
initiated the proceeding that produced the 2015 Open Internet Order: *2

Access Services Reports changed in three fundamental ways. First, new higher speed levels are reported. Second,
availability is measured at the census block, rather than census tract, level. Third, the proportions are percentages of
census blocks with availability at the reported speed levels, rather than the percentages of households residing in
those census areas. Because consistent measurement of broadband availability is essential to informing policies
designed to facility broadband deployment and otherwise avoid misleading or uninformative comparisons, my
AACG colleagues and | produced reports with consistent measures (including the ones appearing in the earlier
reports) when the FCC releases the biannual 477 data. A description of this analysis can be found at
http://aacg.com/litigation/telecommunications/net-neutrality/.

19 Federal Communications Commission, “Internet Access Services: Status as of December 31, 2012, December
2013, available at https://apps.fcc.gov/edocs_public/attachmatch/DOC-324884A1.pdf.

! Federal Communications Commission, “Internet Access Services: Status as of December 31, 2013, October 2014,
available at https://transition.fcc.gov/Daily Releases/Daily Business/2014/db1016/DOC-329973A1.pdf.

12 Federal Communications Commission, Protecting and Promoting the Open Internet, GN Docket No. 14-28,
Notice of Proposed Rulemaking, May 15, 2014, 11 47-48 (“2014 NPRM"), available at
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We also seek comment on the state of competition in broadband Internet access
service, and its effect on providers’ incentives to limit openness...In the fixed
broadband context, we have seen evidence of limited choice between broadband
providers in many areas of the country. As the speed threshold increases to 6
Mbps downstream and 1.5 Mbps upstream, the number of households that are
located in census tracts with at least three providers that report serving customers
at those higher speeds dips down to a mere 34 percent.

This pessimistic assessment notwithstanding, the second column of Table 2 shows that in the
three years between 2009 and 2012, the proportion of households living in census tracts with no
choice declined from almost 80 percent to 30 percent. Finally, Table 2 shows that the
availability of competitive providers continued to grow: by the following year (end of 2013),
only six percent of households lived in census tracts with no choice among providers, while
almost two thirds of households lived in census tracts with three or more alternative providers
(third column). The fourth column shows that by June 2016 virtually everyone lives in census
tracts with three or more competitive alternatives.

Finally, while the less stringent measurement at the census tract level produces higher
availability proportions than does measurement at the census block level, the most recent
proportions for the 10 Mbps/1.5 Mbps are very high, even with the more stringent measure. In
particular, as of June 2016, 91.3 percent of households live in census blocks with three of more
providers, with only 0.8 percent of households in census with no choice among providers. That
is, at a speed level well beyond the FCC’s broadband standard of 4 Mbps downstream/1 Mbps
upstream that was in effect until early 2015, there is widespread broadband competition.*?

Conclusion

Consistent measurement of broadband competition, which is essential for the proper assessment
of progress in the deployment of broadband Internet access, demonstrates substantial growth in
recent years. This history shows that apparent insufficiencies in competitive alternatives from
observing a single “snapshot” have been ameliorated in fairly short order by new offerings by
multiple Internet service providers.

https://apps.fcc.gov/edocs_public/attachmatch/FCC-14-61A1 Rcd.pdf. At the end of 2012, the state of competition
at 10 Mbps downstream and 1.5 Mbps upstream was virtually identical to the FCC’s description of competition at 6
Mbps downstream and 1.5 Mbps upstream.

3 In his dissenting opinion from the D.C. Circuit’s upholding of the 2015 Open Internet Order, Judge Williams
suggested that the FCC had adopted the new standard to create an appearance of a lack of completion and observed
that there were “a fairly large humber of competitors in most markets, with 74% of American households having
access to at least two fixed providers giving speeds greater than 10 Mbps and 88% with at least two fixed providers
giving access to service at 3 Mbps.” United States Telecom Ass’n, 825 F.3d at 750-71 (Williams, J., dissenting).
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ADVANLCED ANALYTICAL
CONSULTING GROUP

Timothy J. Tardiff, Ph.D.

Principal

Advanced Analytical Consulting Group, Inc.
Office: (617) 338-2224

Direct: (617) 340-7872

Email: TimTardiff@AACG.com

Professional Summary

Dr. Timothy J. Tardiff has more than 30 years of academic and consulting experience. He has
participated in numerous legal and regulatory proceedings regarding telecommunications,
economics, intellectual property antitrust, and regulation issues. His research consulting, and
expert witness experience in telecommunications has addressed pricing and costing issues
involving increasingly competitive services, such as wireless and traditional wireline services.
This experience has also included extensive examination and economic evaluation of all facets
of the costing methodologies used to establish prices in rate-regulated industries—including
expert reports and testimonies in a U.S. Department of Transportation proceeding on the
reasonableness from an economic perspective of the rates international carriers at Los Angeles
International Airport pay for use of terminal space. His work has included the
telecommunications, software, transportation, energy, and public utility industries, and he has
published extensively in economics, telecommunications, and transportation journals.

Dr. Tardiff is an economic consultant with clients in the telecommunications and regulated
utilities industries. From 2006 to 2009, he was a Managing Director at Huron Consulting Group.
Prior to joining Huron, Dr. Tardiff served as a vice president in the telecommunication practice
at NERA Economic Consulting. During his career, he has served as the director of Marketing
Research and senior member of the transportation practice at Charles River Associates, Inc. and
assistant professor in the Department of Civil Engineering and Division of Environmental
Studies at the University of California, Davis.

Dr. Tardiff’s research has addressed the demand, cost, and competitive aspects of converging
technologies, including wireless and broadband. He has evaluated pricing policies for
increasingly competitive telecommunications markets, including appropriate mechanisms for
pricing access services to competitors and studied actual and potential competition for services
provided by incumbent telephone operating companies. Most recently, he has analyzed the
effects of convergence and growing intermodal competition on whether incumbent firms
should be considered dominant in the provision of certain services and the regulatory and
antitrust implication of such determinations.



Since the passage of the United States Telecommunications Act, Dr. Tardiff has participated in
interconnection arbitrations, unbundled element proceedings, universal service investigation,
applications by incumbent local exchange carriers for authorization to provide interLATA long-
distance, and implementation of the Triennial Review Order rules for unbundling network
elements in over 25 states and before the United States Federal Communications Commission.
His international research and consulting experience includes studies and expert reports on
telecommunication competition issues in Canada, Japan, New Zealand, Peru, Australia, and
Trinidad and Tobago, where he was an economic expert in an interconnection arbitration
between two wireless carriers.

Education

Ph.D., Social Sciences, University of California, Irvine, CA

B.S., Mathematics, California Institute of Technology, Pasadena, CA
Testimony experience

Comments of Dr. Timothy J. Tardiff on broadband Internet access competition and whether
to retain ex ante rules based on common carrier regulation, prepared for filing with the
Federal Communications Commission, WC Docket No. 17-198, July 17, 2017.

Deposition Testimony, Susan Mojica and Thomas Mojica, Individually and on behalf of
others similarly situated v. Securus Technologies, Inc., Civil Action No. 5:14-cv-5258-TLB,
U.S. District Court for the Western District of Arkansas, May 31, 2017.

Expert Report, Susan Mojica and Thomas Mojica, Individually and on behalf of others
similarly situated v. Securus Technologies, Inc., Civil Action No. 5:14-cv-5258-TLB, U.S.
District Court for the Western District of Arkansas, April 26 and May 16, 2017.

Deposition Testimony, Virginia Electric and Power Company d/b/a Dominion Virginia Power
v. Verizon Virginia LLC and Verizon South Inc., Case No. CL15-3029-00, Virginia: In the Circuit
Court of the County of Henrico, March 10, 2017.

Expert Report, Walter Chruby, et al. v. Global Tel*Link Corporation, Civil Action No. 5:15-cv-
05136-TLB, U.S. District Court for the Western District of Arkansas, February 16, 2016.

Expert Rebuttal Report, Global Tel*Link Corporation ICS Litigation, Civil Action No. 5:14-cv-
5275-TLB, U.S. District Court for the Western District of Arkansas, October 20, 2016.

Expert Rebuttal Report, Susan Mojica, Individually and on behalf of others similarly situated
v. Securus Technologies, Inc., Civil Action No. 5:14-cv-5258-TLB, U.S. District Court for the
Western District of Arkansas, October 7, 2016.

Deposition Testimony, Global Tel*Link Corporation ICS Litigation, Civil Action No. 5:14-cv-
5275-TLB, U.S. District Court for the Western District of Arkansas, August 9, 2016.
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Deposition Testimony, Susan Mojica, Individually and on behalf of others similarly situated
v. Securus Technologies, Inc., Civil Action No. 5:14-cv-5258-TLB, U.S. District Court for the
Western District of Arkansas, July 12, 2016 and August 30, 2016.

Expert Report, Susan Mojica, Individually and on behalf of others similarly situated v.
Securus Technologies, Inc., Civil Action No. 5:14-cv-5258-TLB, U.S. District Court for the
Western District of Arkansas, June 10, 2016.

Expert Report, Global Tel*Link Corporation ICS Litigation, Civil Action No. 5:14-cv-5275-TLB,
U.S. District Court for the Western District of Arkansas, June 9, 2016.

Reply Affidavit of Timothy J. Tardiff on the economic evaluation of the monetary value of
possible joint use agreement advantages, prepared for filing with the Federal
Communications Commission on behalf of Verizon Virginia and Verizon South, Verizon
Virginia LLC and Verizon South, Inc., Complainant v. Virginia Electric and Power and Light
Company dba Virginia Dominion Power, Respondent, Docket No. 15-190, File No. EB-15-
MD-006, February 9, 2016.

Reply Affidavit of Timothy J. Tardiff on the economic evaluation of the monetary value of
possible joint use agreement advantages, prepared for filing with the Federal
Communications Commission on behalf of Verizon Florida, Verizon Florida LLC, Complainant
v. Florida Power and Light Company, Respondent, Docket No. 15-73, File No. EB-15-MD-002,
November 24, 2015.

Affidavit of Timothy J. Tardiff on the economic evaluation of the monetary value of possible
joint use agreement advantages, prepared for filing with the Federal Communications
Commission on behalf of Verizon Virginia and Verizon South, Verizon Virginia LLC and
Verizon South, Inc., Complainant v. Virginia Electric and Power and Light Company dba
Virginia Dominion Power, Respondent, Docket No. 15-190, File No. EB-15-MD-006, August
3, 2015.

Affidavit of Timothy J. Tardiff on the economic evaluation of the monetary value of possible
joint use agreement advantages, prepared for filing with the Federal Communications
Commission on behalf of Verizon Florida, Verizon Florida LLC, Complainant v. Florida Power
and Light Company, Respondent, Docket No. 15-73, File No. EB-15-MD-002, March 13,
2015.

Reply Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications, Commonwealth Telephone Company d/b/a Frontier
Communications Commonwealth Telephone Company and CTSI, LLC d/b/a Frontier
Communications CTSI Company, LLC, Complainants v. UGI Utilities — Electric Division,
Respondent, File No. EB-14-MD-007, September 15, 2014.

Reply Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications, Commonwealth Telephone Company LLC d/b/a Frontier
Communications Commonwealth Telephone Company, Frontier Communications of
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Breezewood, LLC, Citizens Telecommunications Company of West Virginia d/b/a Frontier
Communications Company of West Virginia, and Frontier West Virginia Inc., Complainants,
v. Metropolitan Edison Company, Pennsylvania Electric Company, West Penn Power
Company d/b/a Allegheny Power , Monongahela Power Company, and the Potomac Edison
Company, Respondents, File No. EB-14-MD-008, July 31, 2014.

Supplemental Expert Report, Duke Energy Carolinas, LLC, Plaintiff v. Frontier
Communications of the Carolinas LLC, Defendant, 2:13-cv-00040-MR-DLH, U.S. District
Court for the Western District of North Carolina, June 27, 2014.

Deposition Testimony, Florida Power & Light Company, Plaintiff v. Verizon Florida LLC,
Defendant, Case No. 13-014808-CA-01, Circuit Court of the Eleventh Judicial District in and
for Miami-Dade County, Florida, June 24, 2014.

Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications, Commonwealth Telephone Company LLC d/b/a Frontier
Communications Commonwealth Telephone Company, Frontier Communications of
Breezewood, LLC, Citizens Telecommunications Company of West Virginia d/b/a Frontier
Communications Company of West Virginia, and Frontier West Virginia Inc., Complainants,
v. Metropolitan Edison Company, Pennsylvania Electric Company, West Penn Power
Company d/b/a Allegheny Power , Monongahela Power Company, and the Potomac Edison
Company, Respondents, File No. EB-14-MD-008, June 11, 2014.

Expert Report, Florida Power & Light Company, Plaintiff v. Verizon Florida LLC, Defendant,
Case No. 13-014808-CA-01, Circuit Court of the Eleventh Judicial District in and for Miami-
Dade County, Florida, May 15, 2014.

Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications, Commonwealth Telephone Company d/b/a Frontier
Communications Commonwealth Telephone Company and CTSI, LLC d/b/a Frontier
Communications CTSI Company, LLC, Complainants v. UGI Utilities — Electric Division,
Respondent, File No. EB-14-MD-007, May 14, 2014.

Expert Report, Duke Energy Carolinas, LLC, Plaintiff v. Frontier Communications of the
Carolinas LLC, Defendant, 2:13-cv-00040-MR-DLH, U.S. District Court for the Western
District of North Carolina, April 1, 2014.

Reply Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications of the Carolinas, Frontier Communications of the Carolinas, LLC,
Complainant v. Duke Energy Carolinas, LLC, Defendant, File No. File No. EB-14-MD-002,
March 20, 2014.

Reply Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications of the Carolinas, Frontier Communications of the Carolinas, LLC,
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Complainant v. Duke Energy Carolinas, LLC, Defendant, File No. File No. EB-14-MD-001,
March 18, 2014.

Expert Report, Tampa Electric Company, Plaintiff v. Verizon Florida LLC, Defendant, Civil
Action No. 12-016349, Circuit Court, Hillsborough County, Florida, Civil Division, February
24, 2014.

Reply Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications of the Carolinas, Frontier Communications of the Carolinas, LLC,
Complainant v. Duke Energy Progress, Inc., Defendant, File No. EB-13-MD-007, February 11,
2014.

Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications of the Carolinas, Frontier Communications of the Carolinas, LLC,
Complainant v. Duke Energy Carolinas, LLC, Defendant, File No. No. EB-14-MD-002, January
29, 2014.

Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications of the Carolinas, Frontier Communications of the Carolinas, LLC,
Complainant v. Duke Energy Carolinas, LLC, Defendant, File No. File No. EB-14-MD-001,
January 17, 2014.

Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier Communications of the Carolinas, Frontier Communications of the Carolinas, LLC,
Complainant v. Duke Energy Progress, Inc., Defendant, File No. EB-13-MD-007, December 9,
2013.

Deposition Testimony, Tri-County Electric Cooperative, Inc., Plaintiff v. GTE Southwest d/b/a
Verizon Southwest, Defendant, Cause No. CV-10-1865, District Court, Parker County, Texas,
43" Judicial District, September 11, 2013.

Expert Rebuttal Report, Tri-County Electric Cooperative, Inc., Plaintiff v. GTE Southwest
d/b/a Verizon Southwest, Defendant, Cause No. CV-10-1865, District Court, Parker County,
Texas, 43" Judicial District, August 30, 2013.

Expert Report, Tri-County Electric Cooperative, Inc., Plaintiff v. GTE Southwest d/b/a Verizon
Southwest, Defendant, Cause No. CV-10-1865, District Court, Parker County, Texas, 43™
Judicial District, August 21, 2013.

Direct Testimony of Timothy J. Tardiff on antitrust and community impacts, prepared for
filing with the Montana Commissioner of Securities and Insurance on behalf of the Office of
the Commissioner of Securities and Insurance, Case No: INS-2012-238, February 8, 2013.

Deposition Testimony, Montana Commissioner of Securities and Insurance Case No: INS-
2012-238, February 1, 2013.
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Deposition Testimony, Texas Public Utility Commission Docket No. 38389, July 16, 2012.

Affidavit of Timothy J. Tardiff on presumptive just and reasonable rates for pole
attachments, prepared for filing with the Federal Communications Commission on behalf of
Frontier West Virginia, Frontier West Virginia, Inc., Complainant v. Appalachian Power and
Wheeling Power, Defendants, File No. EB-12-MD-004, , June 22, 2012.

Rebuttal Testimony of Timothy J. Tardiff on the rate for wholesale services provided to
competitive local exchange carriers, prepared for filing with the Texas Public Utility
Commission on behalf of AT&T Texas, Docket No. 38389, May 11, 2012.

Affidavit of Timothy J. Tardiff on statistical sampling issues, on behalf of Albert Pecherek,
M.D., Medicare Appeal Number: 1-691874218, ALJ Appeal No. 1-750870135, September 16,
2011.

Expert Report, Qwest Communications Corporation, Complainant v. Farmers and Merchants
Telephone Company, Defendant, File No. EB-07-MD-001, Federal Communications
Commission, November 30, 2010.

Affidavit of Timothy J. Tardiff on the reasonableness of dominant carrier regulation for fixed
line services, Telecommunications Services of Trinidad and Tobago, Claimant and
Telecommunications Authority of Trinidad and Tobago, Defendant, Claim No. CV2010-
02389, High Court of Justice, Republic of Trinidad and Tobago, September 29, 2010.

“The Economics of Access Stimulation: Economic Evaluation of the ‘Fact Report’ by Drs. Alan
Pearce and W. Brian Barrett,” ex parte filing with the Federal Communications Commission
on behalf of Qwest Communications International, WC Docket No. 07-135, August 5, 2010.

Statement of Timothy Tardiff on the regulation of retail local telephone services, prepared
for filing with the Commonwealth Public Utilities Commission, Commonwealth of the
Northern Mariana Islands on behalf of the Micronesian Telecommunications Corporation,
CPUC Docket No.09-3, July 30, 2010.

Reply Declaration of Timothy J. Tardiff and Dennis L. Weisman on an analytical framework
for evaluating the competitiveness of special access services, prepared for filing with the
Federal Communications Commission on behalf of Qwest Communications International,
W(C Docket No. 05-25, RM-10593, February 24, 2010.

Declaration of Timothy J. Tardiff and Dennis L. Weisman on an analytical framework for
evaluating the competitiveness of special access services, prepared for filing with the
Federal Communications Commission on behalf of Qwest Communications International,
WC Docket No. 05-25, RM-10593, January 19, 2010

Reply Declaration of Timothy J. Tardiff and Dennis L. Weisman on the economics of
forbearance from regulating certain wholesale services, prepared for filing with the Federal
Communications Commission on behalf of Qwest Communications International, WC
Docket No. 09-135, October 21, 2009. (Includes Dennis L. Weisman and Timothy J. Tardiff,
“Principles of Competition and Regulation for the Design of Telecommunications Policy”).
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Deposition Testimony, Florida Power Corporation d/b/a Progress Energy Florida, Inc.,
Plaintiff v. Verizon Florida LLC, Defendant, Case No: 08-013358, Circuit Court in and for
Hillsborough County, Florida Civil Division, August 27, 2009.

Expert Rebuttal Report, Florida Power Corporation d/b/a Progress Energy Florida, Inc.,
Plaintiff v. Verizon Florida LLC, Defendant, Case No: 08-013358, Circuit Court in and for
Hillsborough County, Florida Civil Division, August 4, 2009 (with Matthew G. Medlin).

Expert Report, Florida Power Corporation d/b/a Progress Energy Florida, Inc., Plaintiff v.
Verizon Florida LLC, Defendant, Case No: 08-013358, Circuit Court in and for Hillsborough
County, Florida Civil Division, July 21, 2009.

Reply Declaration of Timothy J. Tardiff and Dennis L. Weisman on the competiveness of
Commercial Mobile Radio Services, prepared for filing with the Federal Communications
Commission, WT Docket No. 09-66, July 13, 2009.

Declaration of Timothy J. Tardiff on the economics of whether traffic stimulation
arrangements violate the prohibition in Section 254(k) of the 1996 Telecommunications Act
against noncompetitive services subsidizing competitive services, ex parte filing with the
Federal Communications Commission on behalf of Qwest Communications International,
W(C Docket No. 07-135, January 6, 2009.

Direct Testimony on pole attachment rates prepared for filing on with the West Virginia
Public Service Commission on behalf of Verizon, West Virginia, Inc., Case No. 07-1279-E-C
(panel testimony), June 4, 2008.

Direct and cross-examination of Timothy Tardiff on deregulation of single line retail
telephone services, before the lowa Utilities Board on behalf of lowa Telecom, Docket No.
INU-08-1, May 21, 2008.

Counterstatement of Timothy Tardiff and Harold Ware on deregulation of single line retail
telephone services, prepared for filing with the lowa Utilities Board on behalf of lowa
Telecom, Docket No. INU-08-1, April 28, 2008.

Statement of Timothy Tardiff and Harold Ware on deregulation of single line retail
telephone services, prepared for filing with the lowa Utilities Board on behalf of lowa
Telecom, Docket No. INU-08-1, March 17, 2008.

Reply Declaration of Timothy J. Tardiff on reasonable carrier access rates for rural
telecommunications carriers, prepared for filing with the Federal Communications
Commission on behalf of Qwest Communications International, WC Docket No. 07-135,
January 16, 2008.

Declaration of Timothy J. Tardiff on reasonable carrier access rates for rural
telecommunications carriers, prepared for filing with the Federal Communications
Commission on behalf of Qwest Communications International, WC Docket No. 07-135,
December 17, 2007.

Reply Expert Report of Dr. Timothy J. Tardiff on interconnection costs and rates,” prepared
for filing with the Telecommunications Authority of Trinidad and Tobago on behalf of
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Telecommunications Services of Trinidad and Tobago Limited, Reference No: 4/7/06/4,
September 25, 2007.

Expert Report of Dr. Timothy J. Tardiff on interconnection costs and rates,” prepared for
filing with the Telecommunications Authority of Trinidad and Tobago on behalf of
Telecommunications Services of Trinidad and Tobago Limited, Reference No: 4/7/06/4,
August 24, 2007.

Expert Report of Daniel P. Wikel and Timothy J. Tardiff on airport terminal rental rates,
prepared for filing with the Office of the Secretary, United States Department of
Transportation on behalf of Tom Bradley International Terminal Airlines, Docket No. OST-
2007-28118, April 30, 2007.

Joint Expert Supplemental Report of Daniel P. Wikel and Timothy J. Tardiff on airport
terminal rental rates, prepared for filing with the Office of the Secretary, United States
Department of Transportation on behalf of Tom Bradley International Terminal Airlines,
Docket No. OST-2007-27331, April 6, 2007.

Joint Expert Reply Report of Daniel P. Wikel and Timothy J. Tardiff on airport terminal rental
rates, prepared for filing with the Office of the Secretary, United States Department of
Transportation on behalf of Tom Bradley International Terminal Airlines, Docket No. OST-
2007-27331, March 5, 2007.

Expert Report of Daniel P. Wikel and Timothy J. Tardiff on airport terminal rental rates,
prepared for filing with the Office of the Secretary, United States Department of
Transportation on behalf of Tom Bradley International Terminal Airlines, Docket No. OST-
2007-27331, February 23, 2007.

Rebuttal Testimony of Timothy Tardiff and Harold Ware on predatory pricing and price
discrimination allegations, prepared for filing with the lowa Utilities Board on behalf of lowa
Telecom, Docket No. FCU 06-48, December 1, 2006.

Rebuttal Testimony of Timothy Tardiff and Harold Ware on predatory pricing and price
squeeze allegations, prepared for filing with the lowa Utilities Board on behalf of lowa
Telecom, Docket No. FCU 06-42, August 8, 2006.

“Response to Digicel’s Economic Analysis of Interconnection Costs and Rates,” prepared for
filing with the Telecommunications Authority of Trinidad and Tobago on behalf of
Telecommunications Services of Trinidad and Tobago Limited, Reference No: 4/7/06/1 (with
Agustin J. Ros), May 12, 2006.

“Report on Interconnection Costs in Trinidad and Tobago,” prepared for filing with the
Telecommunications Authority of Trinidad and Tobago on behalf of Telecommunications
Services of Trinidad and Tobago Limited, Reference No: 4/7/06/1 (with Agustin J. Ros), May
4, 2006.

“Benchmarking Mobile Termination Rates: Evaluation of the .econ Report,” prepared for
filing with the Telecommunications Authority of Trinidad and Tobago on behalf of
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Telecommunications Services of Trinidad and Tobago Limited, Reference No: 4/7/06/1 (with
Agustin J. Ros), February 10, 2006.

Rebuttal Testimony of Timothy J. Tardiff on the use price floors for retail services, prepared
for filing with the California Public Utilities Commission on behalf of Verizon California,
Rulemaking 93-04-003, Investigation 93-04-0002, April 1, 2005.

Rebuttal Testimony of Timothy J. Tardiff in support of the proposal of Pacific Bell Telephone
Company (SBC California) to rebalance NIC Revenues, Rulemaking 03-08-018, March 21,
2005.

Statement of William Taylor and Timothy Tardiff on alternative intercarrier compensation
payment mechanisms for Voice over Internet Protocol long-distance calls, “Analysis of QSI
Study,” prepared for filing with the Federal Communications Commission on behalf of the
United States Telecom Association, Docket No. 03-266, March 4, 2005.

Panel Rebuttal Testimony of Timothy J. Tardiff, Francis J. Murphy, and Christian M. Dippon
on the use of the HAI, Release 5.3 Model for unbundled network elements costs, prepared
for filing with the California Public Utilities Commission on behalf of Verizon California,
Rulemaking 93-04-003, Investigation 93-04-0002, November 9, 2004.

Reply Declaration of Alfred E. Kahn and Timothy Tardiff on alternative rules for unbundling
network elements, prepared for filing with the Federal Communications Commission on
behalf of Verizon, WC Docket No. 04-313, October 19, 2004.

Declaration of Alfred E. Kahn and Timothy Tardiff on alternative rules for unbundling
network elements, prepared for filing with the Federal Communications Commission on
behalf of Verizon, WC Docket No. 04-313, October 4, 2004.

Declaration of William E. Taylor, Timothy J. Tardiff, and Harold Ware on the sunset of BOC
separate affiliate and related requirements, ex parte communication prepared for filing
with the Federal Communications Commission on behalf of BellSouth, SBC, and Verizon, WC
Docket No. 02-112 and CC Docket No. 00-175, August 10, 2004.

Reply Testimony of Timothy J. Tardiff on the use of the HAI, Release 5.3 Model for
unbundled network elements costs, prepared for filing with the California Public Utilities
Commission on behalf of Verizon California, Rulemaking 93-04-003, Investigation 93-04-
0002, August 6, 2004.

Supplemental Reply Testimony of Timothy J. Tardiff on the use of the HAI, Release 5.3
Model for unbundled network elements costs, prepared for filing with the Washington
Utilities and Transportation Commission on behalf of Verizon Northwest, Docket No. UT-
023003, June 18, 2004.

Rebuttal Testimony of Timothy J. Tardiff on the use of the HAI, Release 5.3 Model for
unbundled network elements costs, prepared for filing with the Washington Utilities and
Transportation Commission on behalf of Verizon Northwest, Docket No. UT-023003, May
12, 2004.
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Reply Declaration of Timothy J. Tardiff on the use of the HAI, Release 5.3 Model for
unbundled network elements costs, prepared for filing with the Washington Utilities and
Transportation Commission on behalf of Verizon Northwest, Docket No. UT-023003, April
26, 2004.

Reply Testimony of Timothy J. Tardiff concerning geographic market definition, prepared for
filing with the Indiana Utility Regulatory Commission on behalf of SBC Indiana, Cause No.
42500, February 13, 2004.

Direct Testimony of Timothy J. Tardiff concerning geographic market definition, prepared
for filing with the Oklahoma State Corporation Commission on behalf of SBC Oklahoma,
Cause No. 200300646, February 11, 2004.

Rebuttal Testimony of Timothy J. Tardiff concerning geographic market definition, prepared
for filing with the Indiana Utility Regulatory Commission on behalf of SBC Indiana, Cause No.
42500, January 30, 2004.

Reply Declaration of Howard Shelanski and Timothy Tardiff on the review of rules for pricing
unbundled network elements, prepared for filing with the Federal Communications
Commission on behalf of Verizon, WC Docket No. 03-173, January 30, 2004.

Direct Testimony of Timothy J. Tardiff concerning geographic market definition, prepared
for filing with the Indiana Utility Regulatory Commission on behalf of SBC Indiana, Cause No.
42500, January 16, 2004.

Rebuttal Testimony of Timothy J. Tardiff concerning geographic market definition, prepared
for filing with the Missouri Public Service Commission on behalf of SBC Missouri, Case No.
TO-2004-0207 Phase |, January 16, 2004.

Reply Testimony of Timothy J. Tardiff concerning geographic market definition, prepared for
filing with the California Public Utilities Commission on behalf of SBC California, Rulemaking
95-04-043, Investigation 95-04-044, January 16, 2004.

Direct Testimony of Timothy J. Tardiff concerning geographic market definition, prepared
for filing with the Missouri Public Service Commission on behalf of SBC Missouri, Case No.
TO-2004-0207 Phase |, December 18, 2003.

Declaration of Alfred E. Kahn and Timothy Tardiff on the review of rules for pricing
unbundled network elements, prepared for filing with the Federal Communications
Commission on behalf of Verizon, WC Docket No. 03-173, December 16, 2003.

Direct Testimony of Timothy J. Tardiff concerning geographic market definition, prepared
for filing with the California Public Utilities Commission on behalf of SBC California,
Rulemaking 95-04-043, Investigation 95-04-044, December 12, 2003.

Direct Testimony of Timothy J. Tardiff concerning geographic market definition, prepared
for filing with the Public Utilities Commission of Ohio on behalf of SBC Ohio, Case No. 03-
2040-TP-COI, November 12, 2003.
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Statement of Timothy J. Tardiff on the Commission’s Telecommunications Service
Obligation (TSO) Model, prepared for filing with the New Zealand Commerce Commission
on behalf of Telecom Corporation of New Zealand, May 20, 2003.

Rebuttal Declaration of Timothy J. Tardiff on the use of the HAI, Release 5.3 Model for
unbundled network elements costs, prepared for filing with the California Public Utilities
Commission on behalf of SBC California, Application Nos. 01-02-024, 01-02-035, 02-02-031,
02-02-032, and 02-03-002, March 12, 2003.

Reply Declaration of Timothy J. Tardiff on the use of the HAI, Release 5.3 Model for
unbundled network elements costs, prepared for filing with the California Public Utilities
Commission on behalf of SBC California, Application Nos. 01-02-024, 01-02-035, 02-02-031,
02-02-032, and 02-03-002, February 7, 2003.

Affidavit of Timothy J. Tardiff on the use of the FCC's Synthesis Model to calculate
unbundled network switching and transport prices, prepared for filing with the Regulatory
Commission of Alaska, on behalf of Alaska Communications Systems, Docket No. U-96-89,
December 20, 2002.

Declaration of Timothy J. Tardiff in support of the Petition of Verizon for Forbearance From
The Prohibition Of Sharing Operating, Installation, and Maintenance Functions Under
Section 53.203(a)(2) Of The Commission’s Rules, CC Docket No. 96-149, September 24,
2002.

Affidavit of Timothy J. Tardiff on unbundled network element pricing, prepared for filing
with the Federal Communications Commission on behalf of ACS, WC Docket No. 02-201,
July 24, 2002.

Reply Declaration of Alfred E. Kahn and Timothy J. Tardiff in the triennial review of
unbundled network elements, prepared for filing with the Federal Communications
Commission on behalf of Verizon, CC Docket Nos. 01-338, 96-98, and 98-147, July 17, 2002.

Statement of Alfred E. Kahn and Timothy J. Tardiff on funding the telecommunications
service (universal service) obligation, prepared for filing with the New Zealand Commerce
Commission on behalf of Telecom Corporation of New Zealand, June 10, 2002.

Supplemental Surrebuttal Testimony of Timothy Tardiff and Francis Murphy on the use of
the FCC’'s Synthesis Model for evaluating the costs of unbundled network elements,
prepared for filing with the Florida Public Service Commission on behalf of Verizon-Florida,
Docket No. 990649B-TP, April 22, 2002.

Surrebuttal Testimony of Timothy Tardiff and Francis Murphy on the use of the FCC’s
Synthesis Model for evaluating the costs of unbundled network elements, prepared for
filing with the Florida Public Service Commission on behalf of Verizon-Florida, Docket No.
990649B-TP, March 18, 2002.

Surrebuttal Testimony of Howard Shelanski and Timothy Tardiff on economic principles for
determining the costs of unbundled network elements, prepared for filing with the
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Pennsylvania Public Utility Commission on behalf of Verizon-Pennsylvania, Docket No. R-
00016683, February 8, 2002.

Surrebuttal Testimony of Timothy J. Tardiff and Joseph A. Gansert on the application of the
Modified Synthesis Model for the costs of unbundled network elements, prepared for filing
with the Pennsylvania Public Utility Commission on behalf of Verizon-Pennsylvania, Docket
No. R-00016683, February 8, 2002.

Rebuttal Testimony of Howard Shelanski and Timothy Tardiff on economic principles for
determining the costs of unbundled network elements, prepared for filing with the
Pennsylvania Public Utility Commission on behalf of Verizon-Pennsylvania, Docket No. R-
00016683, January 11, 2002.

Rebuttal Testimony of Timothy J. Tardiff on the application of the Modified Synthesis Model
for the costs of unbundled network elements, prepared for filing with the Pennsylvania
Public Utility Commission on behalf of Verizon-Pennsylvania, Docket No. R-00016683,
January 11, 2002.

Declaration of Alfred E. Kahn and Timothy J. Tardiff submitted to the U.S. Federal
Communications Commission on behalf of Verizon regarding broadband regulation,
December 18, 2001.

Supplemental Rebuttal Testimony of Timothy J. Tardiff on the application of the Modified
Synthesis Model for the costs of unbundled network elements, prepared for filing with the
Federal Communications Commission on behalf of Verizon-Virginia, CC Docket Nos. 00-218,
00-249, and 00-251, November 16, 2001.

Declaration of Timothy J. Tardiff on the use of the HAI, Release 5.2a for deriving an
unbundled switch cost reduction, prepared for filing with the California Public Utilities
Commission on behalf of Pacific Bell, October 30, 2001.

Declaration of Timothy J. Tardiff on the use of the HAI, Release 5.2a for deriving an
unbundled loop cost reduction, prepared for filing with the California Public Utilities
Commission on behalf of Pacific Bell, October 19, 2001.

Surrebuttal Testimony of Howard Shelanski and Timothy J. Tardiff on economic principles
for determining the costs of unbundled network elements, prepared for filing with the
Federal Communications Commission on behalf of Verizon-Virginia, CC Docket Nos. 00-218,
00-249, and 00-251, September 21, 2001.

Rebuttal Testimony of Timothy J. Tardiff on the application of the Modified Synthesis Model
for the costs of unbundled network elements, prepared for filing with the Maryland Public
Service Commission on behalf of Verizon-Maryland, Case No. 8879, September 5, 2001.

Declaration of Timothy J. Tardiff on the use of the HAI, Release 5.2a and Modified Synthesis
Models for unbundled loop and switch costs, prepared for filing with the California Public
Utilities Commission on behalf of Pacific Bell, September 4, 2001.

Rebuttal Testimony of Timothy J. Tardiff on the application of the Modified Synthesis Model
for the costs of unbundled network elements, prepared for filing with the Federal
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Communications Commission on behalf of Verizon-Virginia, CC Docket Nos. 00-218, 00-249,
and 00-251, August 27, 2001.

Affidavit of Timothy J. Tardiff on the use of proxy costs models for unbundled network
elements, prepared for filing with the Regulatory Commission of Alaska, on behalf of Alaska
Communications Systems, Docket No. U-96-89, July 27, 2001.

Rebuttal Testimony of Timothy J. Tardiff on the application of the Hatfield Model for the
costs of unbundled network elements, prepared for filing with the Massachusetts
Department of Telecommunications and Energy on behalf of Verizon-Massachusetts,
Docket No. D.T.E. 01-20, July 18, 2001.

Rebuttal Testimony of Timothy J. Tardiff on the application of the Hatfield Model for the
costs of unbundled network elements, prepared for filing with the New Jersey Board of
Public Utilities on behalf of Verizon-New Jersey, Docket No. TO00060356, October 12, 2000.

Supplemental Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled
network elements, prepared for filing with the State of Maine Public Utilities Commission
on behalf of Bell Atlantic-Maine, Case No. 97-505, October 10, 2000.

Public Interest Affidavit before the Federal Communications Commission in the matter of
Application of SBC Communications Inc. Nevada Bell Telephone Company and Southwestern
Bell Communications Services, Inc. d/b/a Nevada Bell Long Distance for Provision of In-
Region InterLATA Services in Nevada (with Alfred E. Kahn), July 24, 2000.

Responsive Testimony on the HAI Model of unbundled network elements, prepared for
filing with the New York Public Service Commission on behalf of Bell Atlantic-New York,
Case 98-C-1357 (filed as part of panel testimony), June 26, 2000.

Affidavit of Timothy J. Tardiff on avoided cost discounts for wholesale services, prepared for
filing with the Regulatory Commission of Alaska, on behalf of Alaska Communications
Systems, Docket Nos. U-99-141, U-99-142 and U-99-143, April 17, 2000.

Third Affidavit of Timothy J. Tardiff on costs models for unbundled network elements,
prepared for filing with the Regulatory Commission of Alaska, on behalf of Alaska
Communications Systems, Docket Nos. U-99-141, U-99-142 and U-99-143, March 24, 2000.

Second Affidavit of Timothy J. Tardiff on costs models for unbundled network elements,
prepared for filing with the Regulatory Commission of Alaska, on behalf of Alaska
Communications Systems, Docket Nos. U-99-141, U-99-142 and U-99-143, February 25,
2000.

Rebuttal Testimony of Timothy J. Tardiff on collocation costs models, prepared for filing
with the Delaware Public Service Commission on behalf of Bell Atlantic-Delaware, Docket
No. 99-251, February 24, 2000.

Affidavit of Timothy J. Tardiff on costs models for unbundled network elements, prepared
for filing with the Regulatory Commission of Alaska, on behalf of Alaska Communications
Systems, Docket Nos. U-99-141, U-99-142 and U-99-143, February 11, 2000.
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Public Interest Affidavit before the Federal Communications Commission in the matter of
Application of SBC Communications Inc. Southwestern Bell Telephone Company and
Southwestern Bell Communications Services, Inc. d/b/a Southwestern Bell Long Distance for
Provision of In-Region InterLATA Services in Texas (with Alfred E. Kahn), January 10, 2000.

Rebuttal Testimony of Timothy J. Tardiff on collocation costs models, prepared for filing
with the Pennsylvania Public Utility Commission on behalf of Bell Atlantic-Pennsylvania,
Docket Nos. R-00994697 and R-00994697C0001, December 21, 1999.

“Relaxed Regulation of High Capacity Services in Phoenix and Seattle: The Time is Now,”
prepared for filing with the Federal Communications Commission on behalf of US WEST
Communications, Petitions of US WEST Communications for Forbearance from Regulation
as a Dominant Carrier in the Phoenix and Seattle MSAs (with Alfred E. Kahn), July 21, 1999.

Rebuttal Testimony of Timothy J. Tardiff on the HAI Model of unbundled network elements,
prepared for filing with the Pennsylvania Public Utility Commission on behalf of Bell
Atlantic-Pennsylvania, Docket Nos. P-00991648 and P-00991649, June 15, 1999.

“High Capacity Competition in Seattle: Reply to Comments of Intervening Parties,” prepared
for filing with the Federal Communications Commission on behalf of US WEST
Communications, Petition of US WEST Communications for Forbearance from Regulation as
a Dominant Carrier in the Seattle, Washington MSA (with Alfred E. Kahn), March 10, 1999.

Rebuttal Testimony of Timothy J. Tardiff on collocation costs models, prepared for filing
with the California Public Utilities Commission on behalf of Pacific Bell, February 8, 1999.

Surrebuttal Testimony of Alfred E. Kahn and Timothy J. Tardiff filed with the Missouri Public
Service Commission, in support of the Applications of SBC Communications, Inc.,
Southwestern Bell Telephone Company, and Southwestern Bell Communications Services,
Inc., for Provision of In-Region InterLATA Services in Missouri, Docket No. TO 99-227,
February 4, 1999.

Rebuttal Testimony of Timothy J. Tardiff on the HAI Model of unbundled network elements,
prepared for filing with the Rhode Island Public Utilities Commission on behalf of Bell
Atlantic-Rhode Island, Docket No. 2681, January 15, 1999.

Reply Testimony of Timothy J. Tardiff on collocation costs models, prepared for filing with
the California Public Utilities Commission on behalf of Pacific Bell, January 11, 1999.

“Economic Evaluation of High Capacity Competition in Seattle,” prepared for filing with the
Federal Communications Commission on behalf of US WEST Communications, Petition of US
WEST Communications for Forbearance from Regulation as a Dominant Carrier in the
Seattle, Washington MSA (with Alfred E. Kahn), December 22, 1998.

Testimony of Timothy J. Tardiff on collocation costs models, prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, December 18, 1998.

“Measuring and Recovering the Costs of Long-Term Number Portability: Implications of
Price Cap Regulation,” Prepared for Southwestern Bell for presentation to the Federal
Communications Commission, December 10, 1998.
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Direct Testimony of Alfred E. Kahn and Timothy J. Tardiff, filed with the Missouri Public
Service Commission, in support of the Applications of SBC Communications, Inc.,
Southwestern Bell Telephone Company, and Southwestern Bell Communications Services,
Inc., for Provision of In-Region InterLATA Services in Missouri, Docket No. TO 99-227,
November 20, 1998.

“High Capacity Competition in Phoenix: Reply to Comments of Intervening Parties,”
prepared for filing with the Federal Communications Commission on behalf of US WEST
Communications, Petition of US WEST Communications for Forbearance from Regulation as
a Dominant Carrier in the Phoenix, Arizona MSA (with Alfred E. Kahn), October 28, 1998.

“Measuring and Recovering the Costs of Long-Term Number Portability,” Prepared for
Southwestern Bell for presentation to the Federal Communications Commission, October
28,1998 (with Alfred E. Kahn).

Declaration of Timothy J. Tardiff on the economic impacts of separate subsidiary
requirements for the offer of advanced services by incumbent local exchange carriers,
prepared for filing with the Federal Communications Commission on behalf of Bell Atlantic,
in the matter of Deployment of Wireline Services Offering Advanced Telecommunications
Capability, October 15, 1998.

“An Analysis of the HAI Model Release 5.0a,” Rebuttal Testimony filed with the Florida
Public Service Commission, Docket No. 980696-TP, on behalf of GTE Florida, September 2,
1998 (with Gregory M. Duncan, Karyn E. Model, Christian M. Dippon, Jino W. Kim, Francis J.
Murphy, Robert P. Cellupica, and Thomas F. Guarino).

“Economic Evaluation of High Capacity Competition in Phoenix,” prepared for filing with the
Federal Communications Commission on behalf of US WEST Communications, Petition of US
WEST Communications for Forbearance from Regulation as a Dominant Carrier in the
Phoenix, Arizona MSA (with Alfred E. Kahn), August 14, 1998.

Rebuttal Testimony of Timothy J. Tardiff on the HAI Model of unbundled network elements,
prepared for filing with the New Hampshire Public Utilities Commission on behalf of Bell
Atlantic-New Hampshire, Docket No. DE-97-1171, June 22, 1998.

Rebuttal Affidavit before the Arkansas Public Service Commission in the matter of the
Application of Southwestern Bell Telephone Company Seeking Verification that It Has Fully
Complied with and Satisfied the Requirements of Section 271 (c) of the Telecommunications
Act of 1996 (with Alfred E. Kahn), June 11, 1998.

Rebuttal Testimony before the State Corporation Commission of the State of Kansas in the
matter of Southwestern Bell Telephone Company — Kansas’ Compliance With Section 271 of
the Federal Telecommunications Act of 1996, Docket No. 97-SWBT- 411-GIT (with Alfred E.
Kahn), May 27, 1998.

Rebuttal Affidavit Before the Public Utilities Commission of the State of California in support
of Pacific Bell’s Draft Application for Authority to Provide InterLATA Services in California
(with Alfred E. Kahn), May 20, 1998.
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“An Analysis of the Hatfield Model Release 4.0,” prepared for filing with the California Public
Utilities Commission on behalf of GTE California, May 1, 1998 (with Gregory M. Duncan,
Karyn E. Model, Christian M. Dippon, Jino W. Kim, Francis J. Murphy, Robert P. Cellupica,
and Thomas F. Guarino).

Reply Testimony of Timothy J. Tardiff on unbundled network element prices and retail
service price floors, prepared for filing with the California Public Utilities Commission on
behalf of Pacific Bell, April 27, 1998.

Rebuttal Testimony of Alfred E. Kahn and Timothy J. Tardiff filed with the Oklahoma Public
Service Commission, in support of the Applications of SBC Communications, Inc.,
Southwestern Bell Telephone Company, and Southwestern Bell Communications Services,
Inc., for Provision of In-Region InterLATA Services in Oklahoma, Case No. PUD 970000560,
April 21, 1998.

Reply Affidavit before the Federal Communications Commission in the matter of Application
of SBC Communications Inc. Southwestern Bell Telephone Company and Southwestern Bell
Communications Services, Inc. d/b/a Southwestern Bell Long Distance for Provision of In-
Region InterLATA Services in Texas (with Alfred E. Kahn), April 17, 1998.

Testimony of Timothy J. Tardiff on unbundled network element prices and retail service
price floors, prepared for filing with the California Public Utilities Commission on behalf of
Pacific Bell, April 8, 1998.

Affidavit before the Federal Communications Commission in the matter of Application of
SBC Communications Inc., Pacific Bell, and Pacific Bell Communications for Provision of In-
Region InterLATA Services in California (with Alfred E. Kahn), March 31, 1998.

“Economic Principles Governing Measurement of Nonrecurring/OSS Costs: An Analysis of
the AT&T/MCI Recommendations,” prepared for filing with the California Public Utilities
Commission on behalf of GTE California and Pacific Bell, March 4, 1998 (with Gregory M.
Duncan).

“Analysis of the Hatfield Model Release 5.0a,” Rebuttal Testimony filed with the North
Carolina Utilities Commission, Docket No. P-100, Sub 133d, on behalf of GTE South, March
2, 1998 (with Gregory M. Duncan, Rafi A. Mohammed, Christian M. Dippon, Aniruddha
Banerjee, Karyn E. Model, Francis J. Murphy, Robert P. Cellupica, and Thomas F. Guarino).

“Analysis of the Hatfield Model Release 5.0a,” Rebuttal Testimony filed with the South
Carolina Public Service Commission, on behalf of GTE South, March 2, 1998 (with Gregory
M. Duncan, Rafi A. Mohammed, Christian M. Dippon, Aniruddha Banerjee, Karyn E. Model,
Francis J. Murphy, Robert P. Cellupica, and Thomas F. Guarino).

Affidavit before the Federal Communications Commission in the matter of Application of
SBC Communications Inc. Southwestern Bell Telephone Company and Southwestern Bell
Communications Services, Inc. d/b/a Southwestern Bell Long Distance for Provision of In-
Region InterLATA Services in Texas (with Alfred E. Kahn), March 2, 1998.
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“Analysis of the Hatfield Model Release 5.0a,” Rebuttal Testimony filed with the Kentucky
Public Service Commission, on behalf of GTE South, February 26, 1998 (with Gregory M.
Duncan, Rafi A. Mohammed, Christian M. Dippon, Aniruddha Banerjee, Karyn E. Model,
Francis J. Murphy, Robert P. Cellupica, and Thomas F. Guarino).

Affidavit before the Federal Communications Commission in the matter of Application of
SBC Communications Inc. Southwestern Bell Telephone Company and Southwestern Bell
Communications Services, Inc. d/b/a Southwestern Bell Long Distance for Provision of In-
Region InterLATA Services in Arkansas (with Alfred E. Kahn), February 24, 1998.

Testimony before the State Corporation Commission of the State of Kansas in the matter of
Southwestern Bell Telephone Company — Kansas’ Compliance With Section 271 of the
Federal Telecommunications Act of 1996, Docket No. 97-SWBT- 411-GIT (with Alfred E.
Kahn), February 17, 1998.

“Analysis of the Hatfield Model Release 5.0,” Rebuttal Testimony filed with the Alabama
Public Utilities Commission, on behalf of GTE South, February 13, 1998 (with Gregory M.
Duncan, Rafi A. Mohammed, Christian M. Dippon, Aniruddha Banerjee, Karyn E. Model,
Francis J. Murphy, Robert P. Cellupica, and Thomas F. Guarino).

Affidavit before the Federal Communications Commission in the matter of Application of
SBC Communications. Inc. Southwestern Bell Telephone Company and Southwestern Bell
Communications Services, Inc. d/b/a/ Southwestern Bell Long Distance for Provision of In-
Region InterLATA Services in Oklahoma (with Alfred E. Kahn), February 13, 1998.

“Analysis of the Hatfield Model Release 5.0,” Rebuttal Testimony filed with the North
Carolina Utilities Commission, Docket No. P-100, Sub 133b, on behalf of GTE South, January
30, 1998 (with Gregory M. Duncan, Rafi A. Mohammed, Christian M. Dippon, Aniruddha
Banerjee, Karyn E. Model, Francis J. Murphy, Robert P. Cellupica, and Thomas F. Guarino).

Supplemental Rebuttal Testimony of Timothy J. Tardiff on switching costs, prepared for
filing with the State of Maine Public Utilities Commission on behalf of Bell Atlantic-Maine,
Case No. 97-505, December 22, 1997.

“Reply to AT&T Recommendations for Regulatory Treatment of OSS Costs,” prepared for
filing with the California Public Utilities Commission on behalf of GTE California and Pacific
Bell, December 15, 1997 (with Gregory M. Duncan).

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the Vermont Public Service Board on behalf of Bell
Atlantic-Vermont, Case No. 57-13, November 21, 1997.

Reply Affidavit of Timothy J. Tardiff on the Hatfield Model, filed with the New York Public
Service Commission on behalf of Bell Atlantic-New York, Case 94-C-0095 and Case 28425,
November 17, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the State of Maine Public Utilities Commission on behalf
of Bell Atlantic-Maine, Case No. 97-505, October 21, 1997.
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Rebuttal Testimony of Timothy J. Tardiff on the application of the Hatfield Model to
universal service funding requirements, prepared for filing with the New Jersey Board of
Public Utilities on behalf of Bell Atlantic-New Jersey, Docket No. TX95120631, October 20,
1997.

“Analysis of the Hatfield Model Release 4.0,” filed with the Pennsylvania Public Utility
Commission on behalf of GTE North, October 20, 1997 (with Gregory M. Duncan, Rafi A.
Mohammed, Christian M. Dippon, Francis J. Murphy, Robert P. Cellupica, and Thomas F.
Guarino).

Supplemental Rebuttal Testimony of Timothy J. Tardiff on toll and carrier access demand
elasticities and universal service rate rebalancing prepared for filing with the California
Public Utilities Commission on behalf of Pacific Bell, October 10, 1997.

Rebuttal Testimony of Timothy J. Tardiff on toll and carrier access demand elasticities and
universal service rate rebalancing, prepared for filing with the California Public Utilities
Commission on behalf of Pacific Bell, September 30, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the State Corporation Commission of Virginia on behalf of
Bell Atlantic-Virginia, Case No. PUC970005, June 10, 1997.

Reply Affidavit of Alfred E. Kahn and Timothy J. Tardiff, filed with the Federal
Communications Commission, in support of the Applications of SBC Communications, Inc.,
Southwestern Bell Telephone Company, and Southwestern Bell Communications Services,
Inc., for Provision of In-Region InterLATA Services in Oklahoma, May 26, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the District of Columbia Public Service Commission on
behalf of Bell Atlantic-DC, Formal Case No. 962, May 2, 1997.

Declaration of Timothy J. Tardiff on OANAD Cost Studies, prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, April 16, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the Maryland Public Service Commission on behalf of Bell
Atlantic-Maryland, Case No. 8731-Il, April 4, 1997.

“Economic Evaluation of the Hatfield Model, Release 3.1,” filed with the Washington
Utilities and Transportation Commission on behalf of GTE, March 28, 1997 (with Gregory M.
Duncan and Rafi Mohammed).

“Economic Evaluation of the Hatfield Model, Version 2.2, Release 2,” prepared for filing
with the California Public Utilities Commission on behalf of GTE California and Pacific Bell,
March 18, 1997 (with Gregory M. Duncan).

Statement of Alfred E. Kahn and Timothy J. Tardiff, “Funding and Distributing the Universal
Service Subsidy,” Prepared for US West for presentation to the Federal Communications
Commission, March 13, 1997.
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Testimony of Timothy J. Tardiff on toll and carrier access demand elasticities, prepared for
filing with the California Public Utilities Commission on behalf of Pacific Bell, March 6, 1997.

Surrebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the Pennsylvania Public Utility Commission on behalf of
Bell Atlantic-Pennsylvania, Dockets A-310203F0002, A-310213F0002, A-310236F0002, A-
310258F0002, February 21, 1997.

Affidavit of Alfred E. Kahn and Timothy J. Tardiff, filed with the Oklahoma Public Service
Commission, in support of the Applications of SBC Communications, Inc., Southwestern Bell
Telephone Company, and Southwestern Bell Communications Services, Inc., for Provision of
In-Region InterLATA Services in Oklahoma, February 21, 1997.

“Reply to Kravtin/Selwyn Analysis of the Gap Between Embedded and Forward-Looking
Costs,” affidavit filed with the Federal Communications Commission, In the Matter of Access
Charge Reform, Price Cap Performance Review for Local Exchange Carriers, Transport Rate
Structure and Pricing, on behalf of GTE, February 14, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the Arkansas Public Service Commission on behalf of
Southwestern Bell Telephone Company, Docket 96-395-U, January 9, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the Kansas Corporation Commission on behalf of
Southwestern Bell Telephone Company, Docket 97-AT&T-290-Arb, January 6, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the Massachusetts Department of Public Utilities on
behalf of New England Telephone and Telegraph Company, Docket 96-80/81, October 30,
1996.

Statement of Alfred E. Kahn and Timothy J. Tardiff, “Joint Marketing, Personnel Separation
and Efficient Competition Under the Telecommunications Act of 1996,” Prepared for US
West for presentation to the Federal Communications Commission, October 11, 1996.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the Oklahoma Public Service Commission on behalf of
Southwestern Bell Telephone Company, September 30, 1996.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the Missouri Public Service Commission on behalf of
Southwestern Bell Telephone Company, Case No. TO-97-040 & TO 97-40-67, September 30,
1996.

“Economic Evaluation of Version 2.2 of the Hatfield Model,” prepared for filing in
interconnection arbitrations in Pennsylvania, California, Florida, Indiana, North Carolina,
Oklahoma, lowa, Texas, Virginia, Minnesota, Hawaii, Nebraska, Kentucky, Washington, and
Missouri on behalf of GTE, September 1996 (with Gregory M. Duncan).
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Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network elements,
prepared for filing with the Texas Public Utility Commission on behalf of Southwestern Bell
Telephone Company, Docket Nos. 16189, 16196, 16226, 16285, 16290, September 6, 1996.

“Economic Analysis of MFS’s Numerical Illustration,” prepared for filing with the Federal
Communications Commission, In the Matter of Implementation of the Non-Accounting
Safeguards of Sections 271 and 272 of the Communications Act of 1934, as amended and
Regulatory Treatment of LEC Provision of Interexchange Services Originating in the LEC’s
Local Exchange Area, on behalf of US West, August 30, 1996.

Affidavit of Timothy J. Tardiff on proxy rates for unbundled local switching, prepared for
filing with the Federal Communications Commission on behalf of GTE Corporation, petition
for a stay of the First Report and Order in the Matter of Implementation of the Local
Competition Provisions of the Telecommunications Act of 1996, August 28, 1996.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network
elements, prepared for filing with the New York Public Service Commission on behalf of
New York Telephone, July 15, 1996.

Reply Testimony of Timothy J. Tardiff on local exchange service price floors, prepared for
filing with the California Public Utilities Commission on behalf of Pacific Bell, July 10, 1996.

“Economic Evaluation of Version 2.2 of the Hatfield Model,” attached to Reply Testimony of
Timothy J. Tardiff, prepared for filing with the California Public Utilities Commission on
behalf of GTE California, July 10, 1996. Also presented to the Federal Communications
Commission as attachment to letter from Whitney Hatch of GTE to William F. Caton, In the
Matter of Implementation of the Local Competition Provisions of the Telecommunications
Act of 1996, July 11, 1996.

Testimony of Timothy J. Tardiff on local exchange service price floors, prepared for filing
with the California Public Utilities Commission on behalf of Pacific Bell, June 14, 1996.

Declaration of Alfred E. Kahn and Timothy J. Tardiff, prepared for filing with the Federal
Communications Commission, In the Matter of Implementation of the Local Competition
Provisions of the Telecommunications Act of 1996, on behalf of Bell Atlantic, May 30, 1996.

Declaration of Timothy J. Tardiff on Round | and Round Il OANAD Cost Studies, prepared for
filing with the California Public Utilities Commission on behalf of Pacific Bell, May 24, 1996.

“Economic Evaluation of Pacific Bell’s Round | and Round Il Cost Studies: Reply Comments,”
prepared for filing with the California Public Utilities Commission on behalf of Pacific Bell,
April 17, 1996.

“Incremental Cost Principles for Local and Wireless Network Interconnection,” prepared for
filing with the Federal Communications Commission on behalf of Pacific Telesis, March 4,
1996 (with Richard D. Emmerson).

“Economic Evaluation of Selected Issues from the Fourth Further Notice of Proposed
Rulemaking in the LEC Price Cap Performance Review: Reply Comments,” Prepared for filing
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with the Federal Communications Commission on behalf of the United States Telephone
Association, March 1, 1996 (with William E. Taylor and Charles J, Zarkadas).

Declaration of Timothy J. Tardiff on the toll and carrier access demand stimulation caused
by the January 1, 1995 price reductions (update), prepared for filing with the California
Public Utilities Commission on behalf of Pacific Bell, January 19, 1996.

“Universal Service Funding and Cost Modeling,” prepared for filing with the California Public
Utilities Commission on behalf of Pacific Bell, January 19, 1996.

“Changes in Interstate Price Regulation: Reply Comments,” prepared for filing with the
Federal Communications Commission on behalf of Pacific Bell and Nevada Bell, January 10,
1996.

“Economic Evaluation of Selected Issues from the Fourth Further Notice of Proposed
Rulemaking in the LEC Price Cap Performance Review,” Prepared for filing with the Federal
Communications Commission on behalf of the United States Telephone Association,
December 18, 1995 (with William E. Taylor and Charles J, Zarkadas).

“Changes in Interstate Price Regulation: An Economic Evaluation of the Pacific Bell and
Nevada Bell Proposal,” prepared for filing with the Federal Communications Commission on
behalf of Pacific Bell and Nevada Bell, December 11, 1995 (with Alfred E. Kahn).

“Evaluation of the Benchmark Cost Model,” prepared for filing with the California Public
Utilities Commission on behalf of Pacific Bell, December 1, 1995.

Affidavit of William E. Taylor and Timothy J. Tardiff on interconnection regulation, prepared
for filing with the Mexican Secretariat of Communications and Transport on behalf of
Southwestern Bell International Holdings Corporation, October 18, 1995.

Participant, California Public Utilities Commission, Full Panel Hearing on Universal
Telephone Service, September 29, 1995.

“Incentive Regulation and Competition: Reply Comments,” prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, September 18, 1995 (with
Richard L. Schmalensee and William E. Taylor).

“Incentive Regulation and Competition: Issues for the 1995 Incentive Regulation Review,”
prepared for filing with the California Public Utilities Commission on behalf of Pacific Bell,
September 8, 1995 (with Richard L. Schmalensee and William E. Taylor).

“Preserving Universality of Subscription to Telephone Service in an Increasingly Competitive
Industry,” prepared for filing with the California Public Utilities Commission on behalf of
Pacific Bell, September 1, 1995 (with Alfred E. Kahn).

Declaration of Timothy J. Tardiff and Lester D. Taylor on the toll and carrier access demand
stimulation caused by the January 1, 1995 price reductions, prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, September 1, 1995.
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“Economic Evaluation of Proposed Long-Run Incremental Cost (LRIC) Methodology,”
prepared for filing with the California Public Utilities Commission on behalf of Pacific Bell,
July 13, 1995 (with Richard D. Emmerson).

“California Public Utilities Commission Proposed Rules for Local Competition: An Economic
Evaluation,” prepared for filing with the California Public Utilities Commission on behalf of
Pacific Bell, May 24, 1995.

“Benefits and Costs of Vertical Integration of Basic and Enhanced Telecommunications
Services,” prepared for filing with the Federal Communications Commission, Computer |l
Further Remand Proceedings, CC Docket No. 95-20, on behalf of Bell Atlantic, Bell South,
NYNEX, Pacific Bell, Southwestern Bell, and U S West, April 6, 1995 (with Jerry A. Hausman).

“Evaluation of the MCl’s Universal Service Funding Proposal,” prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, March 10, 1995.

“Franchise Services and Universal Service,” prepared for filing with the California Public
Utilities Commission on behalf of Pacific Bell, March 10, 1995 (with Richard D. Emmerson).

Illinois Commerce Commission on behalf of GTE North: surrebuttal testimony on the
benefits of intraMSA presubscription, September 30, 1994.

Illinois Commerce Commission on behalf of GTE North: rebuttal testimony on the benefits
of intraMSA presubscription, September 16, 1994.

“Economic Evaluation of OIR/OIl on Open Access and Network Architecture Development:
Reply Comments,” prepared for filing with the California Public Utilities Commission on
behalf of Pacific Bell, March 31, 1994 (with Richard D. Emmerson).

“Declaration of Timothy J. Tardiff on Pacific Bell's Productivity Under Price Caps,” prepared
for filing with the Federal Communications Commission, on behalf of Pacific Bell, February
28, 1994,

“Regulation of Mobile and Wireless Telecommunications: Economic Issues,” prepared for
filing with the California Public Utilities Commission on behalf of Pacific Bell, February 25,
1994

“Economic Evaluation of OIR/OIl on Open Access and Network Architecture Development,”
prepared for filing with the California Public Utilities Commission on behalf of Pacific Bell,
February 8, 1994 (with Richard D. Emmerson).

“Access to Intelligent Networks: Economic Issues,” prepared for filing with the Federal
Communications Commission, on behalf of Pacific Bell, December 1, 1993.

“The Effect of SFAS 106 on Economy-Wide Wage Rates,” prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, October 1, 1993

“Economic Evaluation of the NRF Review: Reply Comments,” prepared for filing with the
California Public Utility Commission on behalf of Pacific Bell, May 7, 1993. William E. Taylor
and Timothy J. Tardiff, Study Directors.
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"Performance Under Alternative Forms of Regulation in the U.S. Telecommunications
Industry," prepared for filing with the Canadian Radio-television and Telecommunications
Commission on behalf of AGT Limited, April 13, 1993. Timothy J. Tardiff and William E.
Taylor, Study Directors.

“Pacific Bell's Performance Under the New Regulatory Framework: An Economic Evaluation
of the First Three Years,” prepared for filing with the California Public Utility Commission on
behalf of Pacific Bell, April 8, 1993. William E. Taylor and Timothy J. Tardiff, Study Directors.

“Pricing Interconnection and the Local Exchange Carrier's Competitive Interstate Services,”
prepared for filing with the Federal Communications Commission, on behalf of Pacific Bell,
February 19, 1993.

“The Treatment of FAS 106 Accounting Changes Under Price Cap Regulation: Reply
Comments,” prepared for filing with the Federal Communications Commission on behalf of
Pacific Bell, July 1992. William E. Taylor and Timothy J. Tardiff, Study Directors.

“Costs and Benefits of IntraLATA Presubscription,” prepared for filing with the State of New
York Public Service Commission on behalf of New York Telephone, May 1, 1992. Timothy J.
Tardiff and William E. Taylor, Study Directors.

“The New Regulatory Framework 1990-1992: An Economic Review,” prepared for filing with
the California Public Utility Commission on behalf of Pacific Bell, May 1, 1992. William E.
Taylor and Timothy J. Tardiff, Study Directors.

“The Treatment of FAS 106 Accounting Changes Under Price Cap Regulation,” prepared for
filing with the Federal Communications Commission on behalf of Pacific Bell, April 15, 1992.
William E. Taylor and Timothy J. Tardiff, Study Directors.

“The Treatment of FAS 106 Accounting Changes Under Pacific Bell's Price Regulation Plan:
Economic Analysis of the DRA Supplemental Testimony,” prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, January 21, 1992. William E.
Taylor and Timothy J. Tardiff, Study Directors.

“The Treatment of FAS 106 Accounting Changes Under Pacific Bell's Price Regulation Plan,”
prepared for filing with the California Public Utilities Commission on behalf of Pacific Bell,
November 15, 1991. William E. Taylor and Timothy J. Tardiff, Study Directors.

California Public Utilities Commission on behalf of Pacific Bell: economic principles for
pricing flexibility for Centrex service, Filed November 1990.

Expert Witness on State Transportation Energy Forecasting, California Energy Commission,
Sacramento, September 1980.

Selected client reports

Rates of Return of Broker-Sold and Direct-Sold Mutual Funds, With Karthik Padmanabhan
and Constantijn Panis, Prepared for the United States Department of Labor, March 15,
2016.
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Review of Selected Studies and Comments in Response to the Department of Labor’s
Conflict of Interest 2015 Proposed Rule and Exemptions, With Karthik Padmanabhan and
Constantijn Panis, Prepared for the United States Department of Labor, March 4, 2016.

Summary of Proposed Revenue Sharing Arrangements: 2013 Update, (Confidential),
Prepared for the Los Angeles County Metropolitan Transportation Authority, February 8,
2013.

Antitrust and Community Impact Report on the Conversion of Blue Cross and Blue Shield of
Montana and Alliance with Health Care Service Corporation, With Daniel S. Levy, Audrius
Girnius, and Karthik Padmanabhan, Prepared for the Montana Office of the Commissioner
of Securities and Insurance, January 29, 2013.

Summary of Proposed Revenue Sharing Arrangements, (Confidential), Prepared for the Los
Angeles County Metropolitan Transportation Authority, April 25, 2012.

Principles of Competition and Regulation for the Design of Telecommunications Policy, With
Dennis L. Weisman, Prepared for Qwest Corporation, October 21, 2009.

Report on the TSTT Cost Model, With Agustin J. Ros, Nigel Attenborough, and Trung Lu
(Confidential), Prepared for Telecommunications Services of Trinidad and Tobago Limited,
September 14, 2005.

Interconnection Costing Methodology: Theory and Practice, With William E. Taylor, Nigel
Attenborough, Agustin J. Ros, and Yogesh Sharma, Prepared for the Chinese Academy of
Social Sciences, April 15, 2003.

Imputation Tests for Bundled Services, With Greg Houston, Carol Osborne, and Jennifer
Fish, Prepared for the Australian Competition and Consumer Commission, January 2003.

Anticompetitive Bundling Strategies, With Greg Houston, Carol Osborne, and Jennifer Fish,
Prepared for the Australian Competition and Consumer Commission, January 2003.

Estimacion de la TFP de Telefdnica del Perd y del Cambio en Precios del Regimen de Precios
Tope, With Agustin Ros, Jose Maria Rodriguez and Juan Hernandez, Final Report prepared
for the Supervising Agency for Private Investment in Telecommunications in Peru (OSIPTEL)
on behalf of Telefonica de Peru, June 22, 2001.

Enhancing Competition for Broadband Services: The Case for Removing the Prohibition
against High-Speed InterLata Transmission by Regional Bell Operating Companies, With
Alfred E. Kahn, Prepared for the United States Telecom Commission, May 22, 2000
(released April 2001).

An Economic Evaluation of Network Cost Models, With Jaime d’Almeida, William Taylor,
and Charles Zarkadas, Prepared for Telecordia Technologies, August 2000.

An Analysis of Resale in Long Distance Telecommunications Markets, With William E. Taylor
and J. Douglas Zona (Confidential) Prepared for plaintiffs in Darren B. Swain, Inc. d/b/a U.S.
Communications v. AT&T Corp., November 15, 1995.
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An Analysis of Long Distance Telecommunications Markets, With William E. Taylor and J.
Douglas Zona (Confidential) Prepared for plaintiffs in US WATS, Inc. and USW Corp. v. AT&T
Corp., August 22, 1995.

Economic Significance of Interconnection, Prepared for Japan Telecom, June 1995.

The Effect of Competitive Entry into Local Exchange and State Toll Markets on the Revenues
of Southern New England Telephone, with J.D. Zona, (Confidential), Prepared for Southern
New England Telephone, February 1995.

Long-Distance Call Alert (LDCA) Study: Customer Choice Model Findings, with C.J. Zarkadas,
(Confidential), Prepared for Southwestern Bell, August 9, 1994.

Pricing Principles for LEC Services, (with R.D. Emmerson), Prepared for BellSouth
Communications, July 8, 1994.

Quantifying the Handicaps of Unequal Access, (Confidential) Prepared for Japan Telecom,
January 1994.

Overcoming Unequal Access: The International Experience, with S. Krom, (Confidential)
Prepared for Japan Telecom, January 1994.

Market Potential For Cellular Radio And Other Personal Communications Products.
(Confidential) Prepared for Pac Tel Corporation, July 1990.

Customer Demand for Local Telephone Services: Models and Applications. Prepared for
South Central Bell Telephone Company, August 1987.

Evaluation Plans for Conservation and Load Management Programs. Prepared for New
England Electric System, July 1987.

Telecommunications Competition for Large Business Customers in New York (Confidential).
Prepared for NYNEX Corporation, June 1987.

Demand for Intrastate Long Distance Optional Calling Plans by Business and Residential
Customers, with J.A. Hausman and A. Jaffe, (Confidential), Prepared for Southern New
England Telephone, December 1985.

“Estimation of Residential Conservation Service Program Electricity Savings,” Prepared for
Southern California Edison Company, July 1984.

The Demand for Local Telephone Service Upon the Introduction of Optional Local Measured
Service. In part. Final report, prepared for Southern New England Telephone, July 1982.

Transit Strategies to Improve Air Quality in the Philadelphia Region. In part. Final report
prepared for the Delaware Valley Regional Planning Commission, April 1982.

Estimation of Energy Impacts of State Transportation Improvement Program Projects. In
part. Final report prepared for the California Energy Commission, January 1982.

Consumer Representation for Transportation Energy Conservation. In part. Final report
prepared for the U.S. Department of Energy, July 1981.

Advanced Analytical Consulting Group, Inc. 25



Indicators of Supply and Demand for Transportation Fuels. In part. Prepared for the
California Energy Commission, December 1980.

State of the Art in Research on Consumer Impacts of Fuel Economy Policies: Recent Findings
and Recommendations for Further Research. In part. Prepared for the National Highway
Traffic Safety Administration, January 1980.

Selected publications and presentations

Tardiff, T.J. and Weisman, D.L., “Mandatory Upstream Inputs and Upward Pricing Pressure:
Implications for Competition Policy,” Research in Law and Economics, forthcoming. Also
presented at Rutgers University, Center for Research in Regulated Industries, Advanced
Workshop on Regulation and Competition, 36th Annual Eastern Conference, Annapolis,
Maryland, June 2, 2017.

Glass, V. and Tardiff, T., “What Types of Regulatory and Pricing Strategies Work When
Customers are Likely to Become Competitors?” Presented at Rutgers University, Center for
Research in Regulated Industries, Advanced Workshop on Regulation and Competition, 36th
Annual Eastern Conference, Annapolis, Maryland, June 1, 2017.

Glass, V. and Tardiff, T., “Reregulation of Business Data Services,” Rutgers Business Review,
Vol. 2, No. 1, 2017, pp. 70-97. Also presented at Rutgers University, Center for Research in
Regulated Industries, Advanced Workshop on Regulation and Competition in Network
Industries, Newark, New Jersey, November 18, 2016.

Tardiff, T.J., “Economic Evaluation of the Factual Basis for the FCC’s Open Internet Order,”
Criterion Journal on Innovation, Vol. 1, 2016, pp. 479-495.

Tardiff, T.J., “Recent Developments in Pole Attachment Regulation,” Rutgers University,
Center for Research in Regulated Industries, Advanced Workshop in Regulation and
Competition, 35th Annual Eastern Conference, Shawnee on Delaware, Pennsylvania, May
12, 2016.

Tardiff, T.J., “Net Neutrality: Economic Evaluation of Market Developments,” Journal of
Competition Law & Economics, Vol. 11, No. 3, 2015, pp. 701-725. Also presented at Rutgers
University, Center for Research in Regulated Industries, Advanced Workshop in Regulation
and Competition, 33rd Annual Eastern Conference, Shawnee on Delaware, Pennsylvania,
May 13, 2015.

Tardiff, T.J., “Prices Based on Current Costs or Historical Costs — How Different Are They?”
Journal of Regulatory Economics, Vol. 47, No. 2, 2015, pp. 201-217. Also presented at
Rutgers University, Center for Research in Regulated Industries, Advanced Workshop in
Regulation and Competition, 33rd Annual Eastern Conference, Shawnee on Delaware,
Pennsylvania, May 15, 2014.

Tardiff, T.J., “Reregulation or Better Deregulation?: Economic Evaluation of Recent FCC
Competition Actions,” Journal of Competition Law & Economics, Vol. 11, No. 1, 2015, pp.
145-163. Also presented at Rutgers University, Center for Research in Regulated Industries,
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Advanced Workshop in Regulation and Competition, 32nd Annual Eastern Conference,
Shawnee on Delaware, Pennsylvania, May 16, 2013.

Tardiff, T.J. Panelist, “The Economics and Investment Perspective,” Federal Communications
Bar Association New England Chapter/Boston University School of Communications,
Deregulation: How's It Going, Boston University, October 2, 2014.

Tardiff, T.J. and Levy, D.S., “Prologue II: Lester Taylor’s Insights,” in J. Alleman, A. Ni-
Shuilleabhain, and P. Rappaport, eds., Demand for Communications Services — Insights and
Perspectives, New York: Springer, 2014.

Levy, D.S. and Tardiff, T.J.,, “Pricing and Maximizing Profits within Corporations,” in J.
Alleman, A. Ni-Shuilleabhain, and P. Rappaport, eds., Demand for Communications Services
— Insights and Perspectives, New York: Springer, 2014.

Tardiff, T.J., “Protected Profits Benchmark: Input Price, Retail Price, or Both?” Antitrust Law
Journal, Vol. 78, Issue 3, 2013, pp. 719-727.

Levy, D.S. and Tardiff, T.J., “Pricing and Maximizing Profits within Corporations: Applications
of Lester Taylor’s Insights,” Presented at Telecommunications Demand and Investment: The
Road Ahead, Conference in Honor of Emeritus Professor Lester D. Taylor, Jackson Hole,
Wyoming, October 10, 2011.

Huther, C.S., Troy, M.H. and Tardiff, T.J., “The FCC Pole Attachment Order and the Future of
Joint Use,” Communications Environmental & Land Use Law, Vol.2011, No. 6, June 1, 2011,
pp. 5-10.

Tardiff, T.J., Alfred E. Kahn (1917-2010), Journal of Regulatory Economics, Vol. 39, No.2,
2011, pp. 221-222.

Tardiff, T.J., “Evaluating Competition Policies: Efficiency Metrics for Network Industries,”
Journal of Competition Law & Economics, Vol. 6, No. 4, 2010, pp. 957-972. Also presented at
Rutgers University, Center for Research in Regulated Industries, Advanced Workshop in
Regulation and Competition, 28th Annual Eastern Conference, Skytop, Pennsylvania, May
14, 2009.

Huther, C.S., Troy, M.H. and Tardiff, T.J., “The National Broadband Plan and the FCC Pole
Attachment Proceeding,” Communications Environmental & Land Use Law Report, Vol. 13,
No. 10, October 2010, pp. 3-7.

Tardiff, T.J., “Performance-Based Regulation,” Presented to Commissioners and Staff of the
Alberta Utilities Commission, Edmonton, Alberta, Canada, September 29-30, 2009.

Tardiff, T.J. and Weisman, D.L., “The Dominant Firm Revisited,” Journal of Competition Law
& Economics, Vol. 5, No. 3, 2009, pp. 517-536. Also presented at the Seventeenth Biennial
Conference of the International Telecommunications Society, Montreal, Canada, June 25,
2008.
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Huther, C.S., Troy, M.H. and Tardiff, T.J., “A Legal and Economic Justification for a Uniform
Pole Attachment Rate,” (Three Part Series), Communications Environmental & Land Use
Law Report, Vol. 11, No. 11 through Vol. 12, No. 1, December 2008 through January 2009.

Hausman, J.A,, Sidak, J.G., and Tardiff, T.J., “Are Regulators Forward-Looking? The Market
Price of Copper Versus the Regulated Price of Mandatory Access to Unbundled Loops in
Telecommunications Networks,” Federal Communications Law Journal, Vol. 61, 2008,
December.

Weisman, D.L. and Tardiff, T.J., “Editors’ Foreword,” Special Issue in Honour of Alfred Kahn’s
90th Birthday, Review of Network Economics, Vol. 7, 2008, December.

Tardiff, T.J. Panelist, “Telecommunications: Assessing the Lessons from the 1996 Telecom
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